The effect of haemorrhagic hypotension on the levels of prostaglandin Ez (POEz), thromboxane Bz (TXBz)' and 6-keto prostaglandin Fla (6-keto-POFla) in cortical tissue of rats was studied. Lightly anesthetized rats were subjected to steady-state hypotension for 15 min, with a mean arterial blood pressure of 80, 60, and 40 mm Hg, and compared to a control group of normo-
Several reports indicate that prostacyclin (pros taglandin 12, POI2) relaxes vascular smooth muscle (Oryglewski et aI., 1976; Dusting et aI., 1977; Mon cada et aI., 1977) , and its administration during the recirculation period following cerebral ischemia sig nificantly improves microvascular reperfusion (H al lenbeck and Furlow, 1978, 1979) .
The effect of indomethacin on cerebral blood flow (CBF) and the cerebral arteries has been studied in various species by many workers (Pickard and Mackenzie, 1973; Pickard et aI., 1976 Pickard et aI., , 1977 Pickard et aI., , 1980 Sakabe and Siesjo, 1979; Chapleau et aI., 1980; Amano and Meyer 1981; Crockard et aI., 1981; Dahlgren et aI., 1981) . It has been shown that the administration of indomethacin reduces CBF and the CBF-C02 response, with no significant change in cerebral energy metabolism. Hernandez et al. (1978) studied CBF autoregu lation in the rat. Their results suggested that CBF remained rather constant in the mean arterial blood pressure (MABP) range from -80 to 160 mm Hg.
tensive rats. No significant change was found in the levels of POEz and TXBz. The level of 6-keto-POFla increased from 7.8 ± 0.9 to 14.1 ± l.9 pg/mg protein (p < 0.02) at 80 mm Hg. Our findings suggest that prostacyclin, which is a potent vasodilator, might play a role in setting the lower limit of the autoregulation range. Key Words: Au toregulation-Hypotension-Prostacyclin-Rat brain.
Recent studies in our laboratory demonstrated that during haemorrhagic hypotension in the rat, at a MABP of 50 mm Hg, there was no change in the levels of thromboxane B2 (TXB2), the stable metab olite of thromboxane, and of prostaglandin E2 (POE2) in cortical tissue as compared to their levels in normotensive rats. However, a marked increase in the level of 6-keto prostaglandin Flo. (6-keto POF 10.)' the stable metabolite of POI2, was found (Shohami et aI., 1982) . The present study was there fore undertaken to clarify the role of POI2 in the control of CBF at the lower limit of the autoregu lation range.
METHODS
Male Sabra rats weighing 280-300 g were used in the study. They were tracheotomized and cannulated in the femoral vein and artery under 3% halothane in N20-02 (70:30, vol/vol) , paralyzed by 1 mg/kg of tubocurarine, and heparinized (l00 IV, i.v.). The halothane was then withdrawn, and the experiments were performed under N20 anesthesia. The MABP was continuously recorded, and blood samples were taken for blood gas determina tions.
The rats were divided into four groups. In the control group, the MABP was kept normal and constant throughout the experiment. In the three experimental groups haemorrhagic hypotension was induced by bleeding from the femoral artery until the MABP was 80, 60, and 40 mm Hg, respectively. The blood was collected in a plastic syringe from which it could be retransfused Values are means ± SD.
in case of excessive bleeding. Steady-state hypotension was maintained for 15 min; at the end of this period the rats were sacrificed and their brains removed within 30 s and placed in liquid nitrogen. The brains were kept at -70°C until assayed. The concentrations of PGE2, 6-keto-PGF1o.' and TXB2 were determined by radioimmu noassay as described elsewhere (Shohami et aI., 1982) . The radioactive labels were purchased from New En gland Nuclear (Boston, MA, U.S.A.), and had an activity of 100-200 Ci/mmol. The antibodies were raised and kindly donated by Dr. F. Kohen of the Weizmann Insti tute, Rehovot, Israel, and had no cross-reactivity with each other or with other prostaglandins. The protein content was determined in an aliquot of the brain homogenate by the method of Lowry et al. (1951) .
RESULTS
Ta ble 1 summarizes the physiological parameters which were controlled during the experiments. It is evident that all four groups of animals had normal blood gas levels and MABP when the experiment was started by bleeding the rats. The rectal tem perature was maintained at � 37°C throughout the experiments.
In Ta ble 2 the levels of PGE2, 6-keto-PGF/a, and TXBz in the cerebral cortex of rats are shown for the different experimental groups. It seems that, within the whole range of MABP studied, namely, 120-40 mm Hg, no significant changes were found in the levels of PGE2 or thromboxane. A significant increase was, however, noticed in the level of 6-keto-PGF/a when the MABP was reduced from its normal value to 80 mm Hg. No further increase in the level of the PGI2 metabolite was found when haemorrhage reduced the MABP to 60 and 40 mm Hg.
DISCUSSION
The main finding of this work was that one of the physiological responses to haemorrhagic hypoten sion was reactive biosynthesis of PGI2 in the brain. While other metabolites of the cyclic endoperoxide, namely, PGE2 and TXBz, are not elevated in re sponse to changes in MABP, the compound which is a potent vasodilator is significantly accumulated during a period of steady state hypotension. This response, which is maximal, occurs at an MABP near the lower limit of the autoregulation range. Further reduction of MABP fails to bring about fur ther production of 6-keto-PGF/a. Normal tissue perfusion depends on a balanced interaction between the two compounds that have opposite effects on vascular tone, namely, PGI2 and thromboxane A2 (TXA2). Cerebral autoregulation is the intrinsic mechanism of the cerebrovascular system by which the arteries alter their diameter in response to changes in perfusion pressure so that the pressure transmitted to the microcirculation is maintained relatively constant. We have shown that, during hypotension, the level of the vasocon strictor (TXB2) remains constant while the level of the vasodilator increases. The net result of these events is an increase in the diameter of the blood vessels. Failure of the tissue to produce more POI2 and to bring about further dilatation of the artery at a lower MABP might explain the reason for the lower limit of the autoregulation range. Pickard et al. (1977) showed that the pattern of the autoregulatory curve was not affected by indo methacin, although the absolute values of CBF were significantly reduced. Indomethacin inhibits prostaglandin synthesis in a step common to both TXA2 and PGI2, namely, the cyclooxygenase. A dif ferential increase in PGI2 production as a response to hypotension can still be responsible for the ability of the cerebral circulation to maintain its autoreg ulatory capacity. Some doubts have been raised as to the reliability of the measurement of prostaglandins in brain tissue (Pickard, 1981) . However, we believe that, since the tissues of the animals of the different groups were compared under identical experimental conditions, PGI2 may play a role in the autoregulatory mecha nism under conditions of hypotension. More studies are in progress to provide further support for these observations.
